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Ä�·j´cÊ�¾À»�Ã�µ�µj´c¸c¼j¾À»xÂ?ÈV¾Àµ�»�º�¿�·�´c¶�¼�¾ÀÂ�¼j´c·j´cµj¼�¾ÀÂ Ë�´c¼j´c·jÇ�¾ÀÂ�¾ÀÂ�¿�¼j³�´:Î5Á�¶�¸$Þ|¿x·j»�Ã�Â�Ë:¼j»|Ð
´$à�¸cÉÀÃ�µj¾ÀÊ�´�½�¾À¿�¿xµ�Ä�·�»|Ë�Ã�¸c¼j¾�»�Â:¸c·j»�µjµ�µj´c¸c¼�¾À»�Â:¶�Â�Ë:¾ÀÂ:Ä�·�´cÄ�¶�·j¶�¼j¾�»�Â�º5»�·�¼j³�´�Ì�½zÍ
´$à�Ä�´c·j¾ÀÇ�´cÂ�¼jµVÚ�Û�Û$Ü�Ô�²�³�´V¿xÉÀÃ�»�Â�Å�¿�ÉÀÃ�»xÂ�º5Ã�µj¾À»xÂ�½V¾�¿�¿�µwÄ�·j»|Ë�Ã�¸c¼�¾À»�Â�Ä�·j»�¸c´cµjµ¥¤�¤ x¦{
¾ÀµJ·j´cÄ�ÉÀ¶�¸c´cË�Á|Æ�¼j³�´§¤�¤ x �j´c¼`��´c¼�Ä�·j»|¸c´cµ�µcÈ|ßV¾�¼j³�¶�Ç*Ã�¸¹³�ÉÀ¶�·�¿�´c·�Ä�·j»�Ë�Ã�¸c¼j¾À»�Â�¸c·j»�µjµ
µj´c¸c¼j¾�»�Â?Ô�²�³�´c·j´$º5»�·j´�È�Ç�´c¶�µjÃ�·�´cÇ�´cÂ�¼jµ.¶�¼<¼j³�´�²�´cÊN¶�¼j·j»xÂ�¸c¶�Â�Ë�¾À·j´c¸c¼�ÉÀÆ�Ä�·j»�Ê�¾ÀË�´�¶
Á�¶�¸$Þ|¿x·j»�Ã�Â�Ë�´cµj¼�¾ÀÇ�¶x¼j´�È,¶xÂ�Ë�¶�ÁB´cÂ�¸¹³�Ç�¶�·jÞ º »�·.Ä�·�´cË�¾À¸c¼j¾ÀÂ�¿�¼j³�´�´$à�¸cÉÀÃ�µj¾ÀÊ�´�½�¾À¿�¿�µ
Ä�·j»�Ë�Ã�¸c¼j¾À»�Â�¸c·j»�µ�µ
µ�´c¸c¼j¾À»�Â?Ô�²�³�´z¸¹³�¶x·j¶�¸c¼j´c·j¾�µj¼j¾À¸�µj¾À¿xÂ�¶�¼jÃ�·j´V»Yº=¼j³�¾ÀµJ¼^Æ�Ä�´z»�º=´cÊx´cÂ|¼jµ
¾Àµ�¶�ÉÀ´c¶xË�¾ÀÂ�¿�Â|Ã�¸cÉÀ´c»xÂD¶�Â�Ë�ê�»x·�¶�·j¶xÄ�¾ÀË�¾À¼MÆ�¿�¶�Ä:»xÂ�ÁB»�¼j³�º5»�·jß�¶�·jË�·j´c¿�¾À»xÂ�µcÈ�¶�Â�Ë
¾À¼z·j´cµjÃ�ÉÀ¼�µ.¾ÀÂ�¶�Â�´$àá¸cÉÀÃ�µ�¾ÀÊ�´�Ë�¾ �j´c¼zâ�Â�¶�É�µ�¼j¶�¼j´<Ä�·j»|Ë�Ã�¸c´cË/¼j»�¿�´c¼j³�´c·.ß�¾À¼j³�ÁB»�¼j³�¼j³�´
ÉÀ´c¶�Ë�¾�Â�¿�Ä�·j»�¼j»xÂ�¶�Â�Ë ¶�Â�¼j¾�Å�Ä�·j»�¼�»�Â�µ�Ã�·jÊ|¾�Ê|¾ÀÂ�¿�¼j³�´�¾�Â|¼j´c·�¶�¸c¼j¾À»�Â�¶�Â�Ë:´cµj¸c¶xÄ�¾ÀÂ�¿�¾ÀÂ
¼j³�´�Ê�´c·jÆ�º5»�·jß�¶�·�Ë�·j´c¿�¾�»�Â?Ô=¨V¼ÏÍ§b.ø�È�¼j³�´�Ò�»xÇ�¶�Â�÷w»x¼�Î5Ò.÷�ÐgµjÄ�´c¸c¼j·�»�Ç�´c¼�´c·�Ú�Û�åcÜ
¸c¶�Â�¼j¶�¿*¼j³�´�¶�Â|¼�¾�Å�Ä�·j»�¼j»xÂ?È�ßV³�¾ÀÉÀ´.¼�³�´�Ä�·�»�¼j»�Â�¾Àµ�¾�Â�º ´c·j·�´cË�Á�Æ�¼j³�´�Ä�·j´cµj´cÂ�¸c´�»�º�¶�Â
¶�Ë���¶�¸c´cÂ�¼VÉÀ¶�·j¿x´�Î�©«ªöù þ�ÐJ·j¶�Ä�¾ÀË�¾À¼MÆ�¿x¶�Ä?Ô

b.Ã�·�¾ÀÂ�¿:Ò�Ã�Â�ï�È�¶�ÁB»�Ã�¼�Û%ç�ç¬b�÷JÑ ¸c¶�Â�Ë�¾ÀË�¶�¼�´�´cÊ�´cÂ�¼jµ�ß�´c·j´�¾ÀË�´cÂ|¼�¾�â�´cËo¶�Â�Ë
Ã�µj´cË�¼j»�µj´c¼V¶xÂ�Ã�Ä�Ä�´c·zÉÀ¾ÀÇ�¾À¼�»�º�þ�Ô��<Â�Á�»�Â�¼�³�´.´$àá¸cÉÀÃ�µ�¾ÀÊ�´.Ë�¾ ��´c¼VÄ�·j»�Ë�Ã�¸c¼j¾À»�Â�¸c·j»�µjµ
µj´c¸c¼j¾�»�ÂoÚ�Û%þhÜ�Ô�ï�ÂDÒzÃ�Â:ïMïjÈ�¶/Ë�´cË�¾À¸c¶�¼j´cË:¼j·�¾À¿�¿�´c·�Î5Ò.÷��®áíxÐ�µ�´cÉÀ´c¸c¼jµ�´cÊ�´cÂ�¼jµ�ßV¾À¼�³
¶�¼j³�·j´c´$Å5º5»�ÉÀË�ÒÏ÷ ¸c»�¾�Â�¸c¾ÀË�´cÂ�¸c´�¶�Â�Ë�¶�¼VÉÀ´c¶�µ�¼�»�Â�´�¸c¶�É�»�·j¾ÀÇ�´c¼j´c·�¼j»�ß�´c·VßV¾À¼j³°¯K±:ù
í è�´cé Ú�Û%åhÜ�ÔK¨ôº5Ã�·j¼j³�´c·�»'²�¾ÀÂ�´<µj´cÉÀ´c¸c¼j¾À»xÂ�·j´9��Ã�¾À·j´cµV¶x¼�ÉÀ´c¶xµj¼V¼Mß�»§��´c¼jµz»�º@¯$³�´
µ¶µ± ù
í�èz´cé�¶�Â�Ë¸· ª�·*VDå�ü�í�Ô�®|´c¼jµz¶�·j´.¸c»x·j·j´c¸c¼j´cË�º5»�·VË�´c¼j´c¸c¼�»�·V´8c�´c¸c¼jµz¶�Â�Ë�Ã�Â�Ë�´c·jÉÀÆ�¾ÀÂ�¿
´cÊ�´cÂ�¼.Á�¶�¸$Þ|¿�·�»�Ã�Â�Ë�¸c»�Â�¼j·j¾ÀÁ�Ã�¼�¾À»�Â�µcÔ�Íg¶�ÉÀ»�·j¾�Ç�´c¼j´c·�¾ÀÂ�º »x·jÇ�¶x¼j¾À»�Â�¶�É�»�Â�´�¾Àµ.Ã�µj´cË�¼j»
Ë�´c¼j´c·jÇ�¾ÀÂ�´º¹ »¼� �½ ¾�¿ÁÀÂÄÃ � ¯ Â±!Å _*Æ9Ç È�ßV³�¾À¸$³�¾Àµ<¸c¶�ÉÀ¸cÃ�ÉÀ¶�¼�´cË�Ã�µj¾ÀÂ�¿�¶�ÉÀÉ�¸c¶xÉÀ»�·j¾ÀÇ�´c¼j´c·¼j»�ß�´c·jµ�Îsø�¾À¿�ÔýåxÐ$Ô�²�³�´�Ë�´c¸cÉÀ¾ÀÂ�¾ÀÂ�¿�»Yº�¼j³�´�Ë�¾Àµj¼j·j¾�Á�Ã�¼j¾À»�Â�¶x¼�¹ »°a ç�üSçxþ�»�¸c¸cÃ�·jµ�¾ÀÂ
¼j³�´<·j´c¿�¾À»�Â�ßV³�´c·j´<¼j³�´.Ò.÷:¶�¸c¸c´cÄ�¼j¶xÂ�¸c´�¾ÀµVË�´c¸c·�´c¶�µj¾ÀÂ�¿�Ô�²�³�´�¸c»�Â�¼j·j¾�Á�Ã�¼j¾À»�Â�¾ÀÂ�¼j³�´
ÉÀ¶�·�¿�´.Â|Ã�Ç*Á�´c·�»�º�´cÊ�´cÂ�¼jµV¶�¼§¹ » a Û�¸c»�Ç�´cµ�º5·j»�Ç ¼Mß�»�µ�»�Ã�·j¸c´cµ9È�Ë�¾Qc�·j¶�¸c¼j¾�Ê�´�Ë�¾ �j´c¼jµ
ßV¾À¼�³ó¶ µjÃ�Ä�´c·�¾ÀÇ�ÄB»�µj´cË�µj»�º5¼�Â�»�Â�Å�Ë�¾Qc�·j¶x¸c¼j¾ÀÊ�´�¾ÀÂ�¼j´c·j¶�¸c¼�¾À»�Â?È�¶xÂ�ËoÂ�»�Â�Å�Ë�¾Qc�·j¶�¸c¼�¾ÀÊ�´
Ë�¾ ��´c¼jµ�µjÃ�ÄB´c·j¾ÀÇ�Ä�»�µ�´cË�ßV¾À¼�³.¶�µj»Yº ¼�Ë�¾Éc·�¶�¸c¼j¾ÀÊ�´w¾ÀÂ�¼j´c·j¶�¸c¼�¾À»�Â?Ô=²�³�´JÄ�ÉÀ¶�¼j´c¶�Ã.»xÁ�µj´c·jÊ�´cË



¡

       
pÊx
Ë

ξ

 <
3)

px ξ
E

ve
n

ts
 (

J5
 n

o
rm

 t
o

 0
.2

<

10
-1

1

10

10
2

10
3

10
4

10
5 CDF Run II Preliminary

BGSD

10
-3

10
-2

10
-1

1 10

 > 5 GeV)T
Ìtower
Í

J5 (E
Î
RP + J5

qBXS�x� b ��Ï�I[}.G�W%_�k�}�Q�I[]�]VIcO�_�F�G.yNW�_5XSvYT^I[_�I[W SÄÐ Ñ T t�XS]�_5T�X�{�k�_sXSI[W�X�W�_�F�G.HJ��Ò¥Ó � yNW�tOÓ �
]�yN}.v�QSG�]j�ýpY�Dy[Wxt ¢�Ô TMGj�cX�I[W�]JycTMGV]�GMQ�GjKj_�Gjt�yNKjKjIhT^t�X�W���_�I._�F�GV}.G�y[]�kYT^Gjt Ð ZcycQSkxGj]j�

Á�´c¼Mß�´c´cÂóçáüSç�åÕV|¹ » V ç�ü�Û Î�Ø*b�Ð�·j´cµjÃ�ÉÀ¼�µ�º ·�»�Ç ¶×Ö��wõ'ÖR¹¸a Û%õ-¹�Ë�¾Àµ�¼j·j¾ÀÁ�Ã�¼j¾�»�Â?È
ßV³�¾À¸$³�¾ÀµV´$à�Ä�´c¸c¼�´cË�º5»�·VË�¾Qc�·j¶�¸c¼�¾ÀÊ�´VÄ�·j»�Ë�Ã�¸c¼j¾À»xÂ?Ô

²g³�´VÒÏ÷\�®áí.¼�·j¾À¿�¿�´c·�¸c¶xÂ�¶�ÉÀµj».ÁB´�Ã�µ�´cË�¼j»�µ�¼jÃ�Ë�Æºb�÷�Ñ/´cÊ�´cÂ|¼�µcÈ�ßV³�¾À¸$³�¸c¶�Â�Á�´
¾Àµj»xÉÀ¶�¼j´cËzÁ|Æ.¸c»xÃ�Â|¼j¾�Â�¿Ø��Ø�ÍDÎ��J´c¶�ÇôØ�³�»%ß�´c·=Íg»�Ã�Â|¼�´c·jµ¹ÐB¶�Â�Ë�Ù�÷/Î5Ù�¾ÀÂ�¾P÷�É�Ã�¿|ÐBÇ�Ã�É�Å
¼j¾ÀÄ�É�¾À¸c¾À¼j¾À´cµzÚ�Û[û�Ü�»�Â�¼j³�´.Ä�·j»�¼�»�Â�µj¾ÀË�´�Î5ø�¾�¿�Ô�þ�È�ÉÀ´$º ¼$Ð$Ô�²�³�´�¼Mß�»�Ä�´c¶�Þ�µcÈ�¶�¼�³�¾À¿�³�¶�Â�Ë
ÉÀ»�ß:Ç�Ã�ÉÀ¼�¾ÀÄ�ÉÀ¾À¸c¾À¼MÆ�È[¶x·j´VË�Ã�´z¼j»�Ø�¾ÀÂ�¿xÉÀ´Kb.¾Qc�·j¶�¸c¼�¾ÀÊ�´�Î�Ø*b�Ð�¶�Â�ËOb�÷JÑ�´cÊx´cÂ|¼jµhÈ|·j´cµjÄB´c¸$Å
¼j¾ÀÊx´cÉÀÆ�ÔÙ¨ Ç�Ã�¸$³�ÉÀ¶�·j¿x´c·�µj¶xÇ�Ä�ÉÀ´<³�¶�µ�¶xÉÀ·j´c¶�Ë�Æ�Á�´c´cÂ�¸c»�É�ÉÀ´c¸c¼j´cË�ßV¾�¼j³�¶�Ë�´cË�¾À¸c¶�¼j´cË
¼j·j¾�¿�¿�´c·?·j´9��Ã�¾À·j¾ÀÂ�¿�»�Â�´JÒÏ÷�¸c»�¾�Â�¸c¾ÀË�´cÂ�¸c´�È�¶VÄ�·j»�¼�»�Â�Å�µj¾ÀË�´VÎ5»xÄ�Ä�»�µj¾�¼j´=¼�»V¼j³�´�Ò.÷wÅ�µj¾ÀË�´[Ð
·j¶�Ä�¾�Ë�¾À¼MÆ�¿�¶�Ä�¾ÀÂ�¼j³�´���Ø�Í�µcÈ�¶�Â�Ë�¶x¼VÉÀ´c¶�µj¼�»�Â�´.¸c¶xÉÀ»�·j¾ÀÇ�´c¼j´c·�¼j»�ß�´c·�Î
¯K±�ùVí�èz´céÏÐ
¾ÀÂ�¼j³�´.¸c´cÂ|¼�·j¶�É�Ë�´c¼j´c¸c¼�»�·cÔ�Ù×Ã�É�¼j¾ÀÄ�ÉÀ´.¾ÀÂ�¼j´c·j¶x¸c¼j¾À»�Â�µ�¶�·j´.·�´��j´c¸c¼j´cË�»'²�¾ÀÂ�´<Á|Æ�·j´9��Ã�¾À·MÅ
¾ÀÂ�¿<´cÊ�´cÂ|¼�µ
ß�¾À¼j³�çÕ»�·VÛzÊ�´c·j¼j¾À¸c´cµhÔC¨�¼�ÉÀ´c¶�µ�¼�¼Mß�»��j´c¼jµzÎ�¯ ³�´
µ¶µ± ùzÛ%ç�èz´cé�È`· ª�·*VDå�ü�í�Ð
¶�·j´�·j´9��Ã�¾À·j´cË?ÔD²�³�´�µj¶xÇ�Ä�ÉÀ´*¾Àµ<º Ã�·j¼�³�´c·�¼j¾À¿�³�¼j´cÂ�´cË�Á|Æ�·j´9��Ã�¾À·j¾ÀÂ�¿�¼j³�´�´cÊx´cÂ|¼jµ�¼j»
³�¶�Ê�´�ç�üSç�Û°VÚ¹ »¸V ç�üÀÛ�Ô�ï�Â:»x·jË�´c·�¼j»�·j´cË�Ã�¸c´�Ç�Ã�ÉÀ¼j¾�Ä�ÉÀ¾À¸c¾À¼�ÆuÛ�Ã�¸c¼jÃ�¶�¼�¾À»�Â�µ�¾�Â Ø*b
´cÊ�´cÂ�¼jµ�¶�Â�Ë�¼j³|Ã�µJ´cÂ�³�¶�Â�¸c´=b�÷�Ñ/´cÊ�´cÂ�¼jµcÈ�¶�·�¶�Ä�¾ÀË�¾À¼MÆ�¿�¶�Ä�»YºCa�û�Ã�Â�¾�¼jµcÈ|¾�Â�¸cÉÀÃ�Ë�¾ÀÂ�¿
Ù�÷�¶�Â�Ëu�
Ø�Í Î�þ�üSæ$VW· ª�·ÜVÝ��üSíxÐ$È|¾Àµ�¶�É�µj»�·j´9��Ã�¾À·j´cË�»xÂ�¼j³�´zÄ�·j»�¼�»�Â�µ�¾ÀË�´�Ô
²�³�´=¯ ±
Ë�¾Àµj¼�·j¾ÀÁ�Ã�¼j¾À»xÂ�µVº5»�·.Á�»x¼j³�ÉÀ´c¶�Ë�¾�Â�¿�¶�Â�Ë�Â�´$à�¼MÅ�¼j»�Å�ÉÀ´c¶xË�¾ÀÂ�¿��j´c¼�µ�¶�·j´�µj¾�Ç�¾ÀÉ�¶�·�º5»�·�ÓKb�È
Ø*b�¶�Â�Ë¼b�÷�Ñ�µj¶�Ç�Ä�ÉÀ´cµ.Î5ø�¾À¿�Ô�þáÈá·�¾À¿�³�¼¹Ð$Ô

¨�¼ÏÍ�b.ø�ÈB¾ÀÂ×a Û�Û%ç*Ä�Á!_^�.»�º�ÒzÃ�Â�ïMï�Ë�¶�¼�¶�È,¼�³�´�b�÷�ÑúË�¾ �j´c¼zµj¶�Ç�Ä�ÉÀ´.¶�É�·j´c¶�Ë�Æ
¸c»�Â�µj¾�µj¼jµ�»�º�¶�Ä�Ä�·�»[à�¾ÀÇ�¶�¼j´cÉÀÆ Û���È�ç�ç�ç�´cÊ�´cÂ�¼jµcÔ ²�³�´�Ë�¾ �j´c¼�Ç�¶�µjµ�º5·j¶�¸c¼�¾À»�Â�Î
Þ�ß�ß�Ð$È
Ë�´$â�Â�´cË�¶�µV¼j³�´<Ë�¾ ��´c¼V¾ÀÂ�Ê[¶�·j¾�¶�Â|¼�Ç�¶�µjµ.Î�ðÁß�ß[Ð�Ë�¾ÀÊ�¾ÀË�´cË�Á�Æ�¼j³�´�Ç�¶�µjµ�»�º�¼j³�´�´cÂ�¼j¾À·�´
µjÆ�µj¼j´cÇ�È�ð×àá�ãâ ¹ »åä ¹ »åä�æ È�¾Àµ�¸c¶�ÉÀ¸cÃ�É�¶�¼j´cË:Ã�µj¾ÀÂ�¿�¶�É�É
¶�ÊN¶�¾ÀÉÀ¶�Á�É�´�´cÂ�´c·j¿�Æ�¾ÀÂ:¼j³�´
¸c¶�ÉÀ»x·j¾ÀÇ�´c¼j´c·cÔ�ïsºC��´c¼jµ�¶�·�´�Ä�·j»�Ë�Ã�¸c´cË:´$àá¸cÉÀÃ�µ�¾ÀÊ�´cÉÀÆ�È�Þ�ß�ß�µj³�»�Ã�ÉÀË�Á�´�´9��Ã�¶�É�¼j»�»�Â�´�Ô
ç�Â�¸c»�·j·j´c¸c¼j´cË�´cÂ�´c·j¿x¾À´cµ�¶x·j´�Ã�µj´cË�¾ÀÂ ø�¾À¿�Ã�·j´�û�Î5ÉÀ´$º5¼¹Ð�¶xÂ�ËDÂ�»:Ê�¾Àµj¾ÀÁ�ÉÀ´�´$à�¸c´cµjµ�¾Àµ
´cÊ�¾ÀË�´cÂ|¼.¶x¼èÞ ß
ß a Û�»�Ê�´c·z¶�µjÇ�»�»�¼j³�Ë�¾�µj¼j·j¾ÀÁ�Ã�¼�¾À»�Â?ÔØ¨�º5¼j´c·�¾�Â�¸cÉÀÃ�Ë�¾ÀÂ�¿�µjÆ|µ�¼j´cÇ�¶x¼j¾À¸



�

 Hit Multiplicity

péMP
ê 0

5
10

15
20  Hit Multiplicity

p
ë

BSC0
1

2
3

4 5
6

#E
ve

n
ts

ì

0

500

1000

1500

SD Events
í

 < 0.1
X

p
ξ
î

0.01 < 
ï

CDF Run II Preliminary RP+Jet5
Proton Side

 (GeV)jet2
ð
TE

0
ñ

20 40 60
ò

80
ó

100 120

)
je

t2
T

ô

 (
d

N
/d

E
T

O
Tô

1/
N

10
-5

10
-4

10
õ -3

10
õ -2

10
-1 p + GAP

p
DPE = SD

p
SD

ND

CDF Run II Preliminary

Transverse Energy of
ö
Second Leading Jet
÷

 < 0.1
p

ξ
ø

 : 0.03 < 
p

SD
÷

 < 7.5gapηù : 3.6 < pGAP
ú

 > 10 GeVjet2
TE

qBXS�x� d �üû�ý�þ%ÿÀ�KÏ*��ZNGMT^]�k�] ¢ p�� }zk�QS_sXSv�QRXSKMX�_5`�I[W�_�FxG.I[k�_��[IcX�W���v�T^IN_�INW�]sXSt�GÕXSW�H���Ò�Ó �
_5T�XS�N�[GMTMGjt�G�Z[GjW�_�]��������	�Rÿ���m�GMr�_5�5_�Ih�PQ�Gjy[tYXSW��JujGj_�_5TMy[W�]�Z[GMTM]�GzGjW�GMTM�[`�t�X�]�_5T�XS{�kx_5XSINW��

Ã�Â�¸c´c·j¼j¶x¾ÀÂ|¼�¾À´cµcÈ|¶xÂ�Ã�Ä�ÄB´c·VÉÀ¾ÀÇ�¾À¼w»�Â�¼�³�´�´$à�¸cÉÀÃ�µj¾ÀÊx´�Ë�¾ ��´c¼�Ä�·�»|Ë�Ã�¸c¼j¾�»�Â�¸c·�»�µjµ�µj´c¸c¼j¾À»xÂ
¾Àµw¸c¶�ÉÀ¸cÃ�ÉÀ¶x¼j´cË�Á�¶�µ�´cË�»�Â�¶�ÉÀÉx´cÊ�´cÂ|¼�µ=ßV¾�¼j³�Þ�ß�ß.ùDç�ü��.Î�²�¶�Á�É�´VÛ%Ð$Ô�²�³�´�Ç�´c¶xµjÃ�·j´cÇ�´cÂ|¼
Ä�·j»�Ê�¾ÀË�´cµ�¶�¿x´cÂ�´c·j»�Ã�µVÃ�Ä�ÄB´c·�ÉÀ¾�Ç�¾À¼�¸c·�»�µjµ�µj´c¸c¼j¾À»xÂ?Èá¶xµ
¶xÉÀÉ�´cÊ�´cÂ�¼jµ�¶�¼KÞ�ß�ß.ùDç�ü��<¶�·�´
¸c»�Â�µj¾�Ë�´c·j´cË�Ë�Ã�´z¼j».´$à�¸cÉÀÃ�µj¾ÀÊx´VË�¾ ��´c¼�Ä�·j»�Ë�Ã�¸c¼j¾À»�Â?Ô�²�³�´�¸c·j»�µjµJµj´c¸c¼j¾À»�Â*Ã�Ä�Ä�´c·�ÉÀ¾ÀÇ�¾À¼jµ
»�Â�´$à�¸cÉÀÃ�µj¾ÀÊx´�Ë�¾ ��´c¼�Ä�·j»�Ë�Ã�¸c¼j¾À»�Â�¶�µ�¶<º5Ã�Â�¸c¼j¾À»�Â�»�ºw¼j³�´�Ç�¾ÀÂ�¾ÀÇ*Ã�Ç�Â�´$àá¼MÅ�¼�»�Å�ÉÀ´c¶�Ë�¾ÀÂ�¿
��´c¼Ø¯K±�¾Àµ�Ä�·j´cµj´cÂ�¼j´cË�¾ÀÂ�ø�¾�¿�Ã�·j´zû�Î5·j¾À¿x³|¼¹Ð�Ô

Ç�¾�Â�¾ÀÇ�Ã�Ç�ÉÀ´c¶�Ë�¾�Â�¿Ø�j´c¼å¯ ± ¸c·j»�µjµVµ�´c¸c¼j¾À»�Â�Ã�Ä�ÄB´c·�ÉÀ¾�Ç�¾À¼
Û�ç�èz´cé Û�Û[û�ç�
:æxç�Î5µj¼j¶x¼^Ð ]���_���� Î5µ�Æ|µj¼jÐ�Ä�Áåxí�èz´cé þ�û�
Dþ�Î5µ�¼j¶�¼^Ð ]`���_^��� Î5µjÆ�µj¼jÐ�Ä�Á

E,yN{�QSG a ��q?r�KMQSk�]sXSZNG�t�X ujGj_Jv�T^I�t�k�K�_5XSINW�KMTMI[]�]J]�GjK�_5XSINW�Q�X�}zXS_JOPIhTýGjZNGjW�_�]Jy[_�������� e���� �

¨�Á�·�¾À´$º�Â�»�¼j´.»�º�¸cÉ�¶�·j¾�â�¸c¶�¼�¾À»�Â�¾ÀµVË�Ã�´�Ô.²�³�´�Ç�´c¶xµjÃ�·j´cÇ�´cÂ|¼J»�º�¼j³�´�Ë�¾ �j´c¼zÇ�¶xµjµ
º5·j¶�¸c¼j¾À»xÂ:¾Àµ�»�Â�ÉÀÆ:Ç�¾ÀÂ�¾ÀÇ�¶�É�ÉÀÆ�¶'c�´c¸c¼j´cË:Á�Æ:¼j³�´�Ã�Â�¸c´c·�¼j¶�¾ÀÂ�¼MÆ�¾ÀÂ ¼j³�´�¸c¶xÉÀ»�·j¾ÀÇ�´c¼j´c·
´cÂ�´c·j¿�Æ�µ�¸c¶�ÉÀ´�ÔVï�Â�º5¶�¸c¼cÈ�¼�³�´�Ã�Â�¸c»�·j·�´c¸c¼j´cË�´cÂ�´c·j¿x¾À´cµ�¸c¶xÂ�¸c´cÉ=»�Ã�¼z¼j³�´<Ã�Â�¸c´c·j¼j¶�¾ÀÂ�¼j¾À´cµ
¾ÀÂ�¼j³�´z·j¶�¼j¾À»�Ô=ø�Ã�·�¼j³�´c·jÇ�»�·j´�È�¶�¼JÉÀ¶�·j¿�´�Ë�¾ �j´c¼�Ç�¶�µjµwº5·j¶�¸c¼j¾�»�Â�µcÈ�ßV³�´c·j´.¼�³�´�´$à�¸cÉÀÃ�µj¾ÀÊx´
Ä�·j»�Ë�Ã�¸c¼j¾À»�Â�¾ÀµV´$à�Ä�´c¸c¼j´cË�¼j»�´cÇ�´c·j¿�´�È�»xÂ�ÉÀÆ�¶*µjÇ�¶xÉÀÉ�´cÂ�´c·j¿xÆ�¾Àµ�º5»�Ã�Â�Ë�»�Ã�¼�µj¾ÀË�´.¼j³�´
¼Mß�»�Ç�¶�¾ÀÂ:´cÂ�´c·j¿xÆó¸cÉ�Ã�µj¼j´c·jµcÈz¶�Â�Ë�¼j³�´c·j´$º5»�·j´�¾À¼jµ�Ã�Â�¸c´c·j¼j¶x¾ÀÂ|¼MÆ:¾Àµ�µ�Ç�¶�É�ÉV·j´cÉÀ¶�¼�¾ÀÊ�´
¼j»�¼j³�´�´cÂ�¼j¾À·�´�´cÊ�´cÂ�¼�·j´c¸c»�Â�µ�¼j·jÃ�¸c¼j´cË�´cÂ�´c·j¿�Æ�Ô×²g³|Ã�µcÈ�¼j³�´�Ã�Ä�Ä�´c·*ÉÀ¾ÀÇ�¾À¼cÈ?ßV³�¾À¸$³�¾Àµ
¸c¶�ÉÀ¸cÃ�É�¶�¼j´cË�º5»�·�¶�ÉÀÉ?´cÊ�´cÂ�¼jµVßV¾À¼�³yÞ�ß�ß�ùDç�üQ��È�¾ÀµV¾ÀÂ�Ë�´c´cË�¿�´cÂ�´c·j»�Ã�µcÔ

ø�¾�¿�Ã�·j´
í�µj³�»�ßVµw¼j³�´�É�´c¿�»�Ë�¾�µjÄ�ÉÀ¶�Æ.»�º�¼Mß�»VË�¾ ��´c¼�´cÊ�´cÂ|¼�µcÈ%»xÂ�´
ß�¾À¼j³�É�¶�·j¿�´zÎ�Þ�ß�ß@�
ç�ü��áÛ%ÐJ¶�Â�Ë�¶�Â�»�¼j³�´c·�ßV¾�¼j³�µjÇ�¶�ÉÀÉ�Î�Þ�ß
ß§�oç�ü�þ�æ�Ð�Ë�¾ �j´c¼VÇ�¶�µjµ�º ·�¶�¸c¼j¾À»�Â�µhÔ¥�J»�¼�³�´cÊ�´cÂ�¼
Ë�¾ÀµjÄ�É�¶%Æ�µwµj³�»�ß�µj»xÇ�´J´cÂ�´c·j¿�Æ�Ë�´cÄB»�µj¾À¼�¾À»�Â�ß�´cÉÀÉ�»�Ã�¼jµ�¾ÀË�´�¼j³�´`��´c¼�·j´c¿�¾À»xÂ�µcÈ%¾�Â�Ë�¾À¸c¶�¼j¾ÀÂ�¿
¼j³�¶�¼�¼j³�´.´cÊ�´cÂ�¼jµV¶�·j´.Â�»x¼
Ä�·�»|Ë�Ã�¸c´cË�´$à�¸cÉÀÃ�µj¾ÀÊ�´cÉ�Æ�Ô

ï�Â�¸c»xÂ�¸cÉÀÃ�µj¾À»�Â?È�Ë�¾ ��´c¼�´$à�¸cÉÀÃ�µj¾ÀÊ�´�Ä�·j»|Ë�Ã�¸c¼�¾À»�Â�¾ÀÂYb�÷�Ñ/¶�¼�¼j³�´.²!´cÊ[¶�¼j·�»�Â�¸c¶�Â�Á�´
Ã�µj´cË<¼j»Vµj´c¼�¶�Á�¶�µj´cÉÀ¾ÀÂ�´�º »x·�¼j³�´�µj´c¶�·�¸¹³.»�º�Ë�¾Qc�·j¶�¸c¼�¾ÀÊ�´�½V¾À¿x¿�µ�¶�¼�¼�³�´�Ì�½�ÍÏÔY½�»�ß
´cÊx´c·cÈ
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qBXS�x� ¡ �üû�ý�þ%ÿ21J�JX ujGj_�}.y[]�]�OÀT^yNKj_5X�I[W*OPIcTVt�XR~áG\T^GjW�_�T^y[vYXSt�X�_5`��[y[v T^Gj�hXSI[Wx]j�3�����	�Rÿ41�U�vxv|GMT
Q�X�}zXS_?KMTMI[]�]?]�GjKj_5X�I[W�OPIcT?����q�t�X ujGj_�G�Z[GjW�_�]?nwX�_�F5� ��� � e6� � yN]�y�OPkxW�Kj_5X�I[WVIhO�_�F�G�}zX�W�XS}zk�}
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Event : 78696  Run : 151920  EventType : DATA | Unpresc: 33,34,3,41,10,11,
?

43,19,53,23,24,25,26,27,29,30 Presc: 33,34,10,24,25,26,27,29
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Event : 899811  Run : 152581  EventType : DATA | Unpresc: 33,34,3,35,41,11,13,45,53,23,24,25,26,27,29,30 Presc: 34,35,24,25,26,27,29

qBXS�x� � �ýq!Z[GjW�_�tYXS]�vYQSyc`<XSW�_�F�GVv�]�Gjk�t�IhT^yNv�XSt�X�_5`N� yBAMXS}zk�_�FxycQ=yNW��cQ�Gcl�C5DFE?l�KjI�IcT^tYXSW�yN_�Gj]�IcO
_5nwI
tYX ujGj_!GjZ[GjW�_�]�nwXS_�F�� S�G ýtþ%ÿ T QSyhT^�[G�}.yN]�]BOÀTMy[Kj_sXSI[W S � ����H e�����a9T yNW�t S�I ���	�Rÿ T ]�}.ycQRQ|}.y[]�]
OÀTMy[Kj_sXSI[W S ����� H e���dJ�-T ��E�FxG�GjZ[GjW�_�nwX�_�FzQ�ycT^�NG�}.y[]�]?OÀT^yNKj_5X�I[W.]�F�Icn�]�KjyhQSIcT�XS}.Gj_�GMT�GjW�GMTM�[`
t�Gjv�I[]sXS_sXSI[W�nwGMQ�Q�I[kx_�]5X�t�G�_�F�G<}.ycX�W�_�F�TMk�]�_zIcO�{|IN_�F.ujG�_�]jl�]�k��[�NGj]�_sXSW���_�F�G._5nwIVujGj_�]�yhT^G
W�IN_�v�T^I�t�k�K�Gjt�GMr�KMQ�k�]5X�Z[GMQ�`[�

Â�».´$à�¸cÉÀÃ�µj¾ÀÊ�´�Ë�¾ ��´c¼w´cÊ�´cÂ|¼�µ�³�¶%Êx´
ÁB´c´cÂ�º5»�Ã�Â�Ë�Æ�´c¼cÈ�¶�Â�Ë�»�Â�ÉÀÆ<¶�¸c·�»�µjµ�µj´c¸c¼j¾�»�Â�Ã�Ä�ÄB´c·
ÉÀ¾ÀÇ�¾À¼Jß
¶xµ
µ�´c¼V¶�¼K� ±KMLK�N ³4O V�Û�ü�Û|Î�ç�üSçxþ�ÐwÂ|Á º »x·M��´c¼jµVß�¾À¼j³y¯�±�ùDÛ�ç�Î�å�í�Ð�èz´cé�Ô

P¦�Qu�SR��UTWVK�XR*�?«�ªZY[R�\\,°5¨U\
²g³�´K�|Ã�¶x·jÞáêY¿�ÉÀÃ�»�Â<¸c»�Ç�ÄB»�µj¾À¼�¾À»�Â�»Yº,Ë�¾ ��´c¼wâ�Â�¶�É�µ�¼j¶�¼j´cµw¸c¶�Â�ÁB´VÃ�µj´cË�¼j».Ä�·j»�Ê|¾�Ë�´

¶�Ë�Ë�¾À¼�¾À»�Â�¶�Éw³�¾ÀÂ�¼jµ�»xÂ×´$à�¸cÉÀÃ�µj¾�Ê�´�Ë�¾ �j´c¼zÄ�·j»�Ë�Ã�¸c¼j¾À»�Â?Ôº¨V¼zÉÀ´c¶�Ë�¾ÀÂ�¿�»x·jË�´c·�Î�Ì^].Ð$È�¼j³�´
´$à�¸cÉÀÃ�µj¾ÀÊ�´�¤*¤ x ¤�¤�Ä�·j»�¸c´cµjµV¾�µ�Ë�»�Ç�¾ÀÂ�¶�Â�¼cÈ|¶xµ
¼�³�´�¸c»�Â�¼j·j¾�Á�Ã�¼j¾À»�Â�º5·j»�Ç ¤�¤ x`_ Z_ ¾Àµ
µj¼j·�»�Â�¿�ÉÀÆ�µjÃ�Ä�Ä�·j´cµ�µj´cË�ÚI�hÜ�Ô�ï�Â�º5¶�¸c¼cÈ|¼�³�´.´$àá¸cÉÀÃ�µ�¾ÀÊ�´zË�¾ �j´c¼�¸c·j»xµjµ�µj´c¸c¼j¾À»�ÂY� K�N ³4O Î4¤�¤ x



a

_ Z_ ÐVÊN¶�Â�¾Àµj³�´cµ.¶�µcbFdcõcð ë x ç�Î�������ç*µj´cÉÀ´c¸c¼�¾À»�Â�·�Ã�ÉÀ´[Ð$Ô�²�³�¾Àµz¸c»�Â�Ë�¾À¼j¾�»�Â�¾Àµzµj¶�¼\Å
¾ÀµMâ�´cË/ßV³�´cÂ°�|Ã�¶�·�Þ|µ.¶�·�´�É�¾À¿�³�¼�Î5µ�Ã�¸¹³�¶�µfe!È�ÖBÈ�»�· æ ��Ã�¶�·jÞ�µ¹Ð$È�»�·.ßV³�´cÂ�¼j³�´*Ë�¾ �j´c¼
Ç�¶�µjµz¾Àµ�Ç*Ã�¸¹³�ÉÀ¶�·�¿�´c·�¼�³�¶�Â�¼j³�´º�|Ã�¶�·�Þ�Ç�¶�µjµcÔ�²�³�Ã�µcÈ�¾�º�¼j³�´�Ë�¾ �j´c¼.Ç�¶�µjµz¾ÀµzÉÀ¶�·j¿x´
´cÂ�»�Ã�¿�³ ¸c»�Ç�Ä�¶�·j´cË:¼j»�¼�³�´ X�Å���Ã�¶�·jÞ:Ç�¶�µjµcÈ�»xÂ�ÉÀÆ�¿xÉÀÃ�»�Â ��´c¼jµ�ß�¾ÀÉÀÉVÁB´�Ä�·j»�Ë�Ã�¸c´cË
´$à�¸cÉÀÃ�µj¾ÀÊ�´cÉ�Æ�Ô�²�³�¾ÀµZghµjÃ�Ä�Ä�·j´cµjµj¾�»�Â�h�Ç�´c¸$³�¶�Â�¾Àµ�Ç ¸c¶�Â�Á�´*Ã�µj´cË�¼�»�´$àá¼j·�¶�¸c¼.¶�Â�¾ÀÇ*Å
Ä�·j»�Ê�´cË�Ã�Ä�ÄB´c·.ÉÀ¾ÀÇ�¾À¼�»�Â�¼j³�´�´$à�¸cÉÀÃ�µj¾�Ê�´.Ë�¾ ��´c¼�¸c·j»xµjµVµj´c¸c¼j¾�»�Â?Ô
ø�¾�¿�Ã�·j´�æ�¾ÀÉ�ÉÀÃ�µj¼j·j¶x¼j´cµ
¼j³�´<Ç�´c¼j³�»�Ë�¼j³�¶�¼�¸c¶�Â�Á�´�Ã�µj´cË�¼j»�Ë�´c¼j´c·jÇ�¾ÀÂ�´.¼j³�´<³�´c¶�Ê|ÆxÅ�Û�¶�Ê�»�·�¸c»�Ç�Ä�»�µj¾�¼j¾À»�Â�»�º
¼j³�´zâ�Â�¶�É!µj¶�Ç�Ä�ÉÀ´�Ô

qBXS�x� � �p�KMF�G�}.y[_5X�K�XRQ�QSkx]�_5TMy[_sXSI[W*IcO�_�F�GJ{|GjFxycZ[X�IcT�IcO�t�X u�Gj_=G�Z[GjW�_�]wv�TMI%K�Gj]�]�Gj]�yN]�y�OPk�WxKj_5X�I[W
IcO�_�FxG.}.y[]�]JOÀTMy[Kj_sXSINW�li����� Hkj ���ml jon l�XP� Gc�<_�F�GzTMy[_5X�I�IcOwt�X ujG�_V}.y[]�]Vt�XSZNX�t�Gjt�{�`�_�F�G
XSW�ZcyhT�XSyNW�_�}.y[]�]wIcO?_�F�G�GjW�_sX�T^G�]�`�]�_�Gj}��=E?I[v��,E�F�GJ]�v�GjKj_sT^k�}�IhOqprpVGjZNGjW�_�] S ]�IhQ�X�t�QRXSW�G T XS]
]�kxv�v�T^G�]�]�G�t.XSW�_�F�GwF�XS�NF S G\rYK\QSk�]sXSZ[G T � ��� TMGj�cX�I[WznwXS_�FgT^Gj]�v|GjK�_=_�I�ycQRQ%t�X ujGj_?GjZNGjW�_�] S t�yN]�F�G�t
Q�X�W�G T � ¢ I[_�_�I[}��?_�F�G�T^yN_5XSIzIcOsprp�_�IVycQRQát�X ujGj_�]wXS]wGMr�v|GjK�_�Gjt�_�IgOPycQRQ|X�W�_�FxG�GMr�KMQ�k�]5X�Z[GJT^Gj�hXSINW
S ������t aUT XRO�GMr�KMQSk�]sXSZNG�t�X ujGj_JGjZ[GjW�_�]�ycTMG�v�T^I�t�k�K�Gjt��

²g³�´�Ç�´c¶�µjÃ�·j´cË<·j¶�¼j¾À»�Èvu�È�»Yº^X�Å�¼j¶�¿�¿�´cË���´c¼jµwË�¾ÀÊ�¾ÀË�´cË�Á�Æ�¶�É�É�¾ÀÂ�¸cÉÀÃ�µj¾�Ê�´^��´c¼=´cÊx´cÂ|¼jµ
¾ÀµwÄ�·j´cµj´cÂ�¼j´cË�¾�Â�ø�¾À¿�Ã�·�´@��¶�µ=¶gº Ã�Â�¸c¼j¾�»�Â�»�º�¼�³�´�Ë�¾ ��´c¼=Ç�¶�µjµº ·j¶x¸c¼j¾À»�Â?Ô`¨:Ë�´c¸c·j´c¶xµj¾ÀÂ�¿
¼j·j´cÂ�Ë�¾ÀµV»�Á�µ�´c·jÊ�´cË�¾ÀÂ�¼j³�´.Ë�¶�¼j¶�¾�Â�¼j³�´�ÉÀ¶x·j¿�´.Ç�¶�µjµ�º5·j¶�¸c¼�¾À»�Â�·j´c¿�¾�»�Â�Î�Þ�ß�ß�ù�ç�ü��xÐ$È
ßV³�¾À¸$³�Ç�¶�ÆVÁ�´�¶�Â<¾ÀÂ�Ë�¾À¸c¶�¼�¾À»�Â.¼j³�¶�¼!¼j³�´�¾ÀÂ�¸cÉÀÃ�µj¾ÀÊx´�Ë�¾Àµj¼j·j¾�Á�Ã�¼j¾À»�Â.¸c»�Â�¼j¶�¾�Â�µ�¶�Â�´$à�¸cÉÀÃ�Å
µj¾ÀÊx´�Ë�¾ ��´c¼VÄ�·j»�Ë�Ã�¸c¼j¾À»�Â�¸c»�Ç�Ä�»�Â�´cÂ�¼cÔV²�³�´<º ·j¶x¸c¼j¾À»�Â�»�º@X�Å�¼j¶�¿x¿�´cË��j´c¼�µ�¼j»*¾ÀÂ�¸cÉÀÃ�µj¾ÀÊx´
��´c¼jµcÈK� �wuyx ��z{� õ|uF} ��z � È�¾Àµ�Ç�´c¶�µjÃ�·j´cË:¼�»�Á�´�ç�üSí�ìf
ôç�üSþ�þ�Î5µj¼j¶�¼MÐ�
ôç�üSå�þ�Î5µjÆ�µj¼^Ð$Ô
]zÂ�ÉÀÆ*º »xÃ�·
´cÊx´cÂ|¼jµ�¶�·�´�Ä�·j´cµ�´cÂ|¼V¾�Â�¼j³�´.É�¶�µj¼�Á�¾�Â�¶�Â�Ë�¶�Ë�´$â�Â�¾À¼�´.¸c»�Â�¸cÉÀÃ�µj¾À»xÂ�¶�ÁB»�Ã�¼
´$à�¸cÉÀÃ�µj¾ÀÊ�´<Ä�·j»�Ë�Ã�¸c¼j¾À»�Â�¸c¶�Â�Â�»�¼zÁ�´*Ë�·j¶�ßVÂ�Ë�Ã�´�¼j»�¼j³�´�ÉÀ¶�·j¿x´.µj¼j¶�¼j¾�µj¼j¾À¸c¶�É?¶�Â�Ë�µjÆ�µMÅ
¼j´cÇ�¶�¼j¾À¸c¶xÉ�Ã�Â�¸c´c·j¼j¶x¾ÀÂ|¼�¾À´cµcÔ
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